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[0001] The present invention claims the benefit of Korean Patent Application No. 
P2002-080862 filed in Korea on December 17, 2002, which is hereby incorporated by 
reference. 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0002] The present invention relates to an apparatus and method for measuring ground 
amounts of a display panel, and more particularly, to an apparatus and method for 
measuring ground amounts of a liquid crystal display panel. 
DISCUSSION OF THE RELATED ART 

[0003] In general, a plurality of thin film transistor array substrates are formed on a first . 
large-sized glass substrate and a plurality of color filter substrates are formed on a second 
large-sized glass substrate in order to improve fabrication yield of liquid crystal display 
devices. Then, the first and second substrates are attached together to simultaneously 
form a plurality of unit liquid crystal display panels. Accordingly, a process for cutting 
the liquid crystal display panel into a plurality of unit liquid crystal display panels is 
required. 

[0004] The cutting of the unit crystal display panels is commonly performed such that a 
scribing line is formed on a surface of one of the first and second substrates using a wheel 
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have a hardness greater than a hardness of the first and second glass substrates in order to 
propagate a crack along the scribing line. 

[0005] FIG. 1 is a cross sectional view of a plurality of unit liquid crystal display panels 
according to the related art. In FIG. 1, a plurality of thin film transistor array substrates 1 
protrude along sides of a plurality of color filter substrates 2. In addition, a gate pad unit 
(not shown) and a data pad unit (not shown) are formed along marginal portions of the thin 
film transistor array substrates 1 that do not overlap with the color filter substrates 2. 
Accordingly, the color filter substrates 2 are formed on a second substrate 30 and are 
isolated by dummy regions 3 1 corresponding to protruding portions of the thin film 
transistor array substrates 1 that are formed on a first substrate 20. 

[0006] The unit liquid crystal display panels are suitably disposed such that an area of the 
first and the second substrates 20 and 30 may be efficiently utilized. In addition, the unit 
liquid crystal display panels are usually isolated by the regions 32. 

[0007] After the first substrate 20, which includes the thin film transistor array substrates 1 , 
and the second substrate 30, which includes the color filter substrates 2, are attached to 
each other, the liquid crystal display panels are cut into individual unit liquid crystal 
display panels. Accordingly, the dummy regions 3 1 and regions 32 are removed during 
cutting. 

[0008] FIG. 2 is a plan view of a unit liquid crystal display panel according to the related 
art. In FIG. 2, a unit liquid crystal display panel 10 includes an image display unit 13 in 
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which liquid crystal cells are arranged in a matrix form, a gate pad part 14 connecting gate 
lines (GL1 to GLm) of the image display unit 13 to a gate driver integrated circuit (not 
shown) to which a gate signal is supplied, and a data pad part 15 connecting data lines 
(DL1 to DLn) of the image display unit 13 to a data driver integrated circuit (not shown) to 
which image information is supplied. The gate pad part 14 and the data pad part 1 5 are 
formed along marginal portions of the thin film transistor array substrate 1 and protrude 
from a short side and a long side of the thin film transistor array substrate 1 , as compared 
to the color filter substrate 2. 

{0009] Although not shown, a thin film transistor switching the liquid crystal cells is 
formed at each of intersectional portions of the data lines DL1 to DLN and the gate lines 
GL1 to GLm of the thin film transistor array substrate 1. Furthermore, a pixel electrode 
is connected to the thin film transistor for supplying an electric field to the liquid crystal 
cells, and a passivation film is provided for protecting the data lines DL1 to DLn and the 
gate lines GL1 to GLm, wherein the thin film transistors and a pixel electrode are formed 
on the thin film transistor array substrate 1. In addition, color filters are separately coated 
at the cell regions by the black matrix and a common transparent electrode, which is a 
counter electrode of the pixel electrode formed on the thin film transistor array substrate 1, 
are provided on the color filter substrate 2. 

[0010] A cell gap is formed between the thin film transistor array substrate 1 and the color 
filter substrate 2 so that they are separated with a gap formed therebetween. The thin film 
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transistor array substrate 1 and the color filter substrate 2 are attached by a sealant (not 
shown) formed along an exterior of the image display unit 13, and a liquid crystal layer 
(not shown) is formed within the gap between the thin film transistor array substrate 1 and 
the color filter substrate 2. 

[0011] Although not shown, a shorting bar is formed at the marginal portion of the thin 
film transistor array substrate 1 to prevent electrostatic discharge that may occur when 
conductive films are patterned on the thin film transistor array substrate 1. The shorting 
bar is removed after the liquid crystal display panels are cut to individual unit liquid crystal 
display panels. Thus, marginal portions of the unit liquid crystal display panel are ground 
to remove the shorting bar. In addition, grinding of the marginal portions of the unit 
liquid crystal display panel adversely causes generation of fragments within the marginal 
portion of the unit liquid crystal display panel due to exterior impact. Accordingly, an 
operator may be injured by the sharp fragments of the marginal portions of the unit liquid 
crystal display panel. 

[0012] FIG. 3 is a schematic view of a grinding device for a liquid crystal display panel 
according to the related art. In FIG. 3, a grinding device includes a loading unit 50 that 
loads a cut unit liquid crystal display panel 10, a grinding unit 53 that receives the unit 
liquid crystal display panel 10 loaded at the loading unit 50, aligns the unit liquid crystal 
display panel 10 at a grinding table 51, and grinds a marginal portion of the unit liquid 
crystal display panel 10 using a grinding wheel 52 rotated at a high speed, and an 
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unloading unit 54 that receives and unloads the ground unit liquid crystal display panel 10 
from the grinding unit 53. 

[0013] FIG. 4 is a perspective view of an apparatus for measuring a grinding amount of a 
liquid crystal display panel according to the related art. In FIG. 4, the marginal portions 
of the unit liquid crystal display panel 1 0 are ground to have sloped edge portions along 
upper and lower surfaces. In general, the upper marginal portion of the unit liquid crystal 
display panel 10 where the shorting bar is formed is ground more than the lower marginal 
portion of the unit liquid crystal display panel 10. 

[0014] In order to measure the ground amounts of the unit liquid crystal display panel 10, 
a camera 60 is installed at an upper side of the marginal portion of the unit liquid crystal 
display panel 10 to create and image of the upper marginal portion of the unit liquid crystal 
display panel 10. As the operator inspects the image of the upper marginal portion of the 
unit liquid crystal display panel 10, the operator may determine whether the ground 
amount is adequate. 

[0015] FIG. 5 is a plan view of a photographic image produced by a camera according to 
the related art. In FIG. 5, an image CI photographed by the camera 60 (in FIG. 4) shows 
a grind width Wl of the upper marginal portion of the unit liquid crystal display panel 10. 
However, the apparatus for measuring the ground amount of liquid crystal display panel 
has the following problems. First, since the camera 60 (in FIG. 4) is installed at the upper 
side of the marginal portion of the unit liquid crystal display panel 10, photographic 
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images of only the upper marginal portion of the unit liquid crystal display panel 1 0 are 
obtained. Accordingly, photographic images of the lower marginal portion of the unit 
liquid crystal display panel 10 are not obtained, thereby making it impossible to determine 
whether the lower marginal portion of the unit liquid crystal display panel 1 0 has been 
adequately ground. Thus, the lower marginal portion of the unit liquid crystal display 
panel 10 may be defective, which would result in a defective liquid crystal display panel 
and a yield degradation. 

SUMMARY OF THE INVENTION 
[0016] Accordingly, the present invention is directed to an apparatus and method for 
measuring ground amounts of a liquid crystal display panel that substantially obviates one 
or more of the problems due to limitations and disadvantages of the related art. 
[0017] An object of the present invention is to provide an apparatus for measuring ground 
amounts of upper and lower marginal portions of a unit liquid crystal display panel. 
[0018] Another object of the present invention is to provide a method of measuring ground 
amounts of upper and lower marginal portions of a unit liquid crystal display panel. 
[0019] Additional features and advantage of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
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will be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 

[0020] To achieve these and other advantages and in accordance with the purpose of the 
present invention, as embodied and broadly described, an apparatus for measuring ground 
amounts of a liquid crystal display panel includes a grinding unit for grinding upper and 
lower marginal portions of a unit liquid crystal display panel, a first imaging system for 
producing images of a ground surface of the upper marginal portion of the unit liquid 
crystal display panel, and a second imaging system for producing images of a ground 
surface of the lower marginal portion of the unit liquid crystal display panel. 
[0021] In another aspect, a system for measuring ground amounts of a liquid crystal 
display panel includes an imaging system for producing images of ground upper and lower 
marginal portions of the liquid crystal display panel along the upper and lower marginal 
portions of the liquid crystal display panel. 

[0022] In another aspect, a method for measuring ground amounts of a liquid crystal 
display panel includes grinding upper and lower marginal surfaces of a unit liquid crystal 
display panel using a grinding unit, and producing images of the ground upper and lower 
marginal surfaces of the unit liquid crystal display panel using an imaging system. 
[0023] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] The accompanying drawings, which are included to provide a further understanding 
of the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the 
principles of the invention. In the drawings: 

[0025] FIG. 1 is a cross sectional view of a plurality of unit liquid crystal display panels 
according to the related art; 

[0026] FIG. 2 is a plan view of a unit liquid crystal display panel according to the related 
art; 

[0027] FIG. 3 is a schematic view of a grinding device for a liquid crystal display panel 
according to the related art; 

[0028] FIG. 4 is a perspective view of an apparatus for measuring a grinding amount of a 
liquid crystal display panel according to the related art; 

[0029] FIG. 5 is a plan view of a photographic image produced by a camera according to 
the related art; 

[0030] FIG. 6 is a perspective view of an exemplary apparatus for measuring a grinding 
amount of a liquid crystal display panel according to the present invention; and 
[0031] FIGs. 7A and 7B are plan views of photographic images produced by first and 
second imaging systems of FIG. 6 according to the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0032] Reference will now be made in detail to the illustrated embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
[0033] FIG. 6 is a perspective view of an exemplary apparatus for measuring a grinding 
amount of a liquid crystal display panel according to the present invention. In FIG. 6, an 
apparatus for measuring a ground amount of a liquid crystal display panel may include a 
grinding unit 1 10 for grinding upper and lower marginal portions of a unit liquid crystal 
display panel 100, a first imaging system 120 for producing images of a ground surface of 
the upper marginal portion of the unit liquid crystal display panel 100, and a second 
imaging system 130 for producing images of a ground surface of the lower marginal 
portion of the unit liquid crystal display panel 100. The grinding unit 110 may include a 
grinding table 1 1 1 upon which the unit liquid crystal display panel 100 may be loaded, and 
a plurality of grinding wheels (not shown) for grinding the upper and lower marginal 
portions of the unit liquid crystal display panel 100. 

[0034] Although not shown, the unit liquid crystal display panel 1 00 may be formed as a 
thin film transistor array substrate and a color filter substrate attached together such that 
one short side and one long side of the thin film transistor array substrate may protrude 
compared to sides of the color filter substrate. In addition, an image display part, where a 
plurality of pixels may be formed in a matrix configuration, may be provided at a region 
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where the thin film transistor array substrate and the color filter substrate are attached 
together. 

[0035] A plurality of gate lines, which are arranged along a horizontal direction, and a 
plurality of data lines, which are arranged along a vertical direction, may be formed to 
intersect each other at the image display part of the thin film transistor array substrate. 
Furthermore, a plurality of pixels may be arranged in a matrix configuration at a 
rectangular region defined at a region where the gate and data lines intersect. The 
plurality of pixels may individually include a thin film transistor, which may function as a 
switching device, and a pixel electrode. 

[0036] The image display part of the color filter substrate may include red, green, and blue 
color filters formed to be separated by a black matrix and a common electrode, and the 
counter electrode of the pixel electrode may be formed on the thin film transistor array 
substrate. The thin film transistor array substrate and the color filter substrate may be 
attached together using a seal pattern formed along an outer edge of the image display part. 
Randomly scattered ball spacers or patterned spacers (i.e., column spacers) may be formed 
using photolithographic processes on the thin film transistor array substrate or on the color 
filter substrate. Accordingly, the attached thin film transistor array substrate and the color 
filter substrate may have a certain gap therebetween, wherein a liquid crystal layer may be 
provided within the gap. The liquid crystal layer may be formed using a vacuum 
injection method after the thin film transistor array substrate and the color filter substrate 
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are attached together, or dropping liquid crystal material onto at least one of the thin film 
transistor array substrate and the color filter substrate and attaching the thin film transistor 
array and color filter substrates together. 

[0037] Along the protruding short side of the thin film transistor array substrate, a gate pad 
part may be formed to be electrically connected to the gate lines to supply drive signals to 
the gate lines. In addition, along the protruding long side of the thin film transistor array 
substrate, a data pad part may be formed to be electrically connected to the data lines to 
supply image information to the data lines. 

[0038] In FIG. 6, upper and lower marginal portions of the unit liquid crystal display panel 
100 may be ground to include a sloped edge portion. For example, the upper marginal 
portion of the unit liquid crystal display panel 100, where the shorting bar may be formed, 
may be ground more as compared to the lower marginal portion of the unit liquid crystal 
display panel 100. 

[0039] The first and second imaging systems 120 and 130 may be positioned along the 
upper and lower marginal portions of the unit liquid crystal display panel 100, respectively. 
For example, either one or both of the first and second imaging systems 120 and 130 may 
include a charge coupled device (CCD) to produce images of the upper and lower marginal 
portions of the unit liquid crystal display panel 100. The first and second imaging 
systems 120 and 130 may be aligned to the upper and lower marginal portions of the unit 
liquid crystal display panel 100, respectively, using an alignment mark (not shown) that 
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may be provided at the upper and lower marginal portions of the unit liquid crystal display 
panel 100. Then, an image of the ground surfaces of the upper and lower marginal 
portions of the unit liquid crystal display panel 100 may be used to measure ground 
amounts of the upper and lower marginal portions of the unit liquid crystal display panel 
100. 

[0040] For example, the first and second imaging systems 120 and 130 may produce 
images along the upper and lower marginal portions of the unit liquid crystal display panel 
100 to be used to measure the ground amounts. Alternatively, the first and second 
imaging systems 120 and 130 may produce images of the ground surfaces of the upper and 
lower marginal portions of the unit liquid crystal display panel 100 at one or more 
positions of the upper and lower marginal portions of the liquid crystal display panel 100 
to be used to measure the ground amounts. 

[0041] As the grinding table 111 of the grinding unit 110 rotates and moves, the first 
imaging system 1 20 may produce images at a predetermined position, or predetermined 
positions, of the upper surface of the unit liquid crystal display panel 100 to be used to 
measure ground amounts of the upper surface of the unit liquid crystal display panel 100. 
In addition, the second imaging system 130 may produce images at the predetermined 
position(s) of the lower surface of the unit liquid crystal display panel 100 to be used to 
measure the ground amounts. Accordingly, additional processes to correct grinding 
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amounts of the lower surface of the unit liquid crystal display panel 100 may not be 
necessary. 

[0042] FIGs. 7A and 7B are plan views of photographic images produced by first and 
second imaging systems of FIG. 6 according to the present invention. In FIGs. 7A and 
7B, an image CI 1 produced by the first imaging system 120 may show a ground width 
Wl 1 of the upper marginal portion of the unit liquid crystal display panel 100, while an 
image CI 2 produced by the second imaging system 130 may show a ground width W12 of 
the lower marginal portion of the unit liquid crystal display panel 100. For example, the 
upper marginal portion of the unit liquid crystal display panel 100 where the shorting bar 
may be formed may be ground more as compared to the lower marginal portion of the unit 
liquid crystal display panel 100. Accordingly, the ground width Wl 1 of the upper 
marginal portion of the unit liquid crystal display panel 100 may be wider than the ground 
width W12 of the lower marginal portion of the unit liquid crystal display panel 100. 
[0043] Thus, the operator may detect the ground amounts of the upper and lower marginal 
portions of the unit liquid crystal display panel 100 from the images CI 1 and CI 2 
produced using the first and second imaging systems 120 and 130. If defective grinding 
is performed, the ground amounts of the upper and lower marginal portions of the unit 
liquid crystal display panel 100 may be corrected by suitably controlling the grinding 
wheels (not shown) that may be provided within the grinding unit 110. 
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[0044] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the apparatus and method for measuring ground amounts of a 
liquid crystal display panel of the present invention without departing from the spirit or 
scope of the inventions. Thus, it is intended that the present invention covers the 
modifications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 
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